Introduction
An MSA in its simplest form consists of a radiating patch on one side of a dielectric substrate and a ground plane on the other side as shown in figure 1.1. There are different shapes of the microstrip antenna, such as the square, circular,triangular, semicircular, sectoral, annular ring, but the most common is rectangular. Due to its advantages such as low weight, low profile , low fabrication cost and capability to integrate with microwave integrated circuits technology, the microstrip antennas are well suited for applications such as wireless communication systems, cellular phones, pagers , radar and satellite communication systems [1] - [7] . A major drawback of the MSAs is that they have a narrow bandwidth, typically 1 -5% which is the major limiting factor for the widespread application of these antennas.
Fig. 1.1 Rectangular microstrip antenna
The BW of the MSAs can be increased by using the modified shape patches, planar multiresonator configurations, multilayer configurations, stacked multiresonator configurations [7, 13] . In this paper, a new prototype is presented which consist of a truncated radiating patch and an E-shaped ground plane to enhance the bandwidth.
II. Proposed Antenna Geometry And Design
A typical design of rectangular microstrip antenna has been presented here and results are discussed at centre frequency of 2.0 GHz. The width and length of the patch are given by [1, 7] :-- 
IV. Results & Discussions
The rectangular microstrip antenna with finite ground plane resonates at different frequencies such as 0.74GHz, 1.4 GHz, 4.0 GHz, with maximum impedance BW = 9.5 % (3.79 GHz to 4.17 GHz) at center frequency 3.98 GHz. Now, the ground plane geometry is modified to an E -shaped ground plane geometry. The new RMSA is simulated which resonates at 1.57 GHz, 1.94 GHz, 2.33 GHz, 3.35 GHz, 4.12 GHz, 4.4 GHz with maximum impedance BW = 30.7 % (3.10 GHz to 4.21 GHz) at center frequency 3.65 GHz and 6.5 % (4.31 GHz to 4.60 GHz) at center frequency 4.45 GHz. Now, a truncated corner (6 × 6 mm 2 ) is cut in the radiating patch with dimensions 36 × 46 mm 2 . The new truncated RMSA with E -shaped ground plane is simulated and it resonates at 1.59 GHz, 1.93 GHz, 3.26 GHz, 4.08 GHz, 4.39 GHz, with maximum impedance BW = 36.8 % (3.15 GHz to 4.57 GHz) at center frequency 3.86 GHz. The new impedance BW is approximately 4 times the BW of the RMSA without any geometry on ground plane. Also, the proposed geometry provides a size compactness of 13 % , directivity of 7.29 dBi at 4.11 GHz, gain of 5.84 dBi at 4.09 GHz, axial ratio of 42.08 dB at 3.15 GHz, aperture efficiency 88.56 % at 3.21 GHz, and radiation efficiency 94.76 % at 3.15 GHz . 
IV. Conclusion
A coaxially fed broadband truncated rectangular microstrip antenna with an E -shaped ground plane is studied, designed and simulated and compared with a conventional rectangular microstrip antenna without any geometry on ground plane. This configuration provides the impedance bandwidth of 36.8 % with peak directivity 7.29 dBi, gain 5.84 dBi, axial ratio 42.08 dB, aperture efficiency 88.56 %, radiation efficiency 94.76 % for a band (3.15 GHz to 4.57GHz) which is suitable for higher frequencies of S band and lower frequencies of C band applications.
